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MEDICAL  IHVZ37I0ATI0HS  IK  EASTERN  ANTARCTIC 

By 

N .  R.  Pal  u'j e v 

Physiological  i  wrest  i  gat  ions  were  made  by  ns  f  row  D«o«<b*r,  1955*  through 
Maroh,  1957*  til  January  1956,  at  the  time  for  travelling  to  the  Antarctic  on 
board  the  Diesel-Meter  ship  "LENA,'1  from  May,  1956,  through  February,  1957,  at 
Mirayy,  in  February  and  March  of  1957  on  the  return  trip  on  board  the  steam 
shin  MKOOPZRA?SITA"  travelling  from  the  Antarctic  to  the  USSR.  In  April  and 
May  of  1956,  according  to  the  program  developed  by  the  author,  a  number  of  med¬ 
ical  observations  were  male  among  the  participants  of  the  sled-tractor  expedi¬ 
tion  travelling  into  the  depth  of  the  Antarctic  continent,  and  then  at  the 
PIONZRS  KAYA  station  by  aerologist,  V.  K.  Babarykin.  Physiological  investiga¬ 
tions  were  intended  to  study  man's  acclimatization  in  the  Antarctic, 

The  purpose  of  the  obi  rvatiors  was  to  explain  the  following  problems, 

1)  Does  the  human  organi  ■  nence  any  changes  under  conditions  of  long- 

lasting  work  in  the  An*  what  kind  of  change,  2)  Are  such  changes 

dangerous  to  normal  vital ,  ol  the  organisms  3)  What  factors  do  cause  the 
changes,  4)  Rone  rapidly  do  these  changes  develop  and  for  hour  long  are  they 
preserved  after  leaving  the  Antarctic  (how  long  do  the  physiol ogioal  or  path¬ 
ophysiological  changes  last),  5)  Do  such  displacement  develop  in  the  human 
organism  under  conditions  of  travelling  in  the  tropios. 

On  the  basis  of  colleoted  data,  we  intended  on  making  a  comparative 
analysis  of  the  prooees  of  aoolimat icing  in  Central  Arotlc  and  in  the  Antarctic. 
In  case  of  revealing  pathological  displacements  in  the  state  of  health  of 
winter  inhabitants  of  forts  were  to  be  made  to  develop  measured  whioh  would 
neutralise  these  displacements. 
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<S>£ervat  ions  were  conducted  from  December  195 through  January  14, 
lOV  •  To  become  thoroughly  acquainted  with  the  state  of  health  of  *v>  ^utur* 
winiars  prior  to  their  arrival  at  tnr  Antarctic  and  to  reveal  the  offVot  7f 
the  tropical  olimate  or,  the  organism  of  a  person  not  ada&teu  to  it,  »« loo¬ 
ted  a  group  of  expedition  pa r*1  c  ;  p*ry  n  :f  1  ~  nen  *r.  ili.  ... 

22  to  52  year*.  The  observed  wer^  s-,njpct«d  to  * he ^sp^ut  i c  -  > 

thermometry  and  blood  pressure  measurement? .  A  total  of  54  :*uch  oh':r-"vAt :  mv 
were  made. 

IXiring  therapeutic  investigations  and  thermometry,  no  s\ifcstartial  changes 
were  discovered  in  the  state  of  health  of  thv  tropics  among  13  of  the  It 
investigated  (table  l).  Four  of  five  investigated  with  almost  no-oh*rv~:n 
blood  pressure  level,  were  people  of  ov#* t  40  years  Within  8-1?  layy  after 
the  LENA  left  the  tropical  Zen**  a  majority  of  the  observed  with  reduce-!  Mo:*' 
pressure  ahowod  a  tendency  toward  restoration  of  i*n  level  to  th**  initial 
numbers |  young  people  in  a*-e  of  up  to  :7r  year?  showed  a  more  rl^arlv  yr 
tendency  in  this  respect. 

Table  1.  Table  of  blood  pressure  fluctuations  (in  mra ) 


Vo. 

— igs — 
(Year* ) 

Initial 

TBH'.  I4+el — 

in  tropics  j 

Within  8-1?  days 

I 

22 

i:o/&o 

i  i  */72 

2 

24 

1 20/75 

l  10  !j»l 

i  l  -  -  '?0 

3 

26 

120/*) 

If  Ml -7(» 

11075 

4 

31 

115/80 

no  ?o 

1  10  75 

5 

32 

120/N0 

i  n.s  ro 

1 10  7/ 

6 

34 

1 10/70 

90/05 

<6.75 

7 

36 

135/85 

120/75 

12O/N0 

8 

37 

120/00 

105.  ^ 

1 10/65 

9 

39 

125/85 

105/6.5 

1 10/70 

10 

40 

130/95 

120/N0 

120/80 

U 

40 

125/85 

105/65 

1 10/70 

12 

40 

125/90 

130*1 

1 20/80 

13 

i 

52 

i 

130/85 

i 

1 10/75 

i 

110/  75 
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Th«*  pTo«T«*m  of  <  l^atl^na  at  Mlrayy  included  t  l)  Iteaauri rur  blood 


pressure,  electro  akin  reaistance,  skir  terapcrature  and  ovy+vn  ir;  bloo-is  ?) 
studying  weight  dynwni  -a  a r*d  seasonal  fluctuations  of  the  diurnal  periodicity 
of  tody  to  mperaturet  3}  invent  listen  nf  the  rMptratcry,  card!  — v«vular, 
nervous j  anci  other  a yt* terns  oi  the  organ ism,  further,  fiiort?  rau lai i on  ox  ooJy 
surface  balance  was  n»a^roi, 

Four  physiological  investigations  wri??  Beioctei  a  group  of  25  perse*’-  To 


determine  the  role  of  are 


*o  !  rocoo 


*  U  **  J.  i.  f:.-1-*  1.  4.  Vil  >  III* 


-"ork  activity 


and  length  of  service  under  polar  conditions,  we  selected  in  the  group  various 
*T.^ir.;bf -rs  c:  the  expect  1 1  icn  u  i  T  r ;  rv*  in  tnese  sympt  or.^  • 

The  observed  were  divided  V”  age  into  three  groups x  from  20-30  years, 

■  x  people;  from  30-40  years,  1C  people;  from  40-4o  years,  nine  people.  By 
the  nature  of  work,  the  group  also  hac  three  cat^orieox  five  people  did 


phys ic al  work  with  daily  1 c  nr  r  * m t j r • 


air;  e  i  ?L  *  pe  opl  o  d  ^  i  rv  :  r  c »■.  1  - 


laneoua  work  of  physical  work  with  irregular  stay  in  open  nir;  the  worV  tf 
twelve  people  was  basically  of  interior  ratur*.  *  Of  the  ?5  observed,  J» r 
were  experienced  polar  workers  with  lor?  exrer ience  of  staying  in  the 

Eight  people  worked  in  the  extreme  north  for  ?-3  years,  and  seven  people,  who 
prior  to  Mirnyy  never  worked  under  polar  conditions. 


Physiological  invest  i^atior.^  rna.e  m  accordance  with  the  following 


monthly  plan* 

On  the  first  week  of  the  month  was  realized i  a)  thermometry  of  the  entire 
group  within  a  period  of  three  days  in  the  order  of  9,  6,  9,  12,  15,  16,  and  21 
hours;  h)  blood  pressure  or.  Monday,  Tuesday,  and  Wednesday  three  times  daily; 
between  8-9,  12-13,  and  22—23  hours,  with  the  morning  and  evening  measurements 
made  in  bed;  c)  examination  of  the  respiratory,  cardie-vascular ,  nervous. 


FT&-TT-64-291/1 


3 


uregenit.l  and  alimentary  system*  of  the  organiemj  d)  suspension  in  the  tom- 
i ng  on  empty  stomach  1,  2,  and  3  number  each  month. 

During  the  second  week  wae  cam! p  i  out  i  a )  blood  pressure  measurement  on 
Mondays ,  Tuesdays,  and  Wednesdays ,  thrr>e  times  daily;  b)  studying  the  level 
of  alaotro  akin  rsaiatanoe,  oxygen  oontent  \r  the  blood  in  ealm  state  and 
after  physical  strain,  akin  temperature  (forehead,  back  of  wrist,  back  of 
feet),  measuring  radiation  balance  or,  clothed  and  undressed  person. 

Or  the  third  *eek#  blood  pressure  was  measured  on  Monday,  Tuesday,  and 
Wednesday,  three  times  daily. 

On  the  fourth  week,  treasure  was  measured  on  Monday,  Tuesday,  and 

Wednesday,  three  times  daily. 

For  physiological  invest  israt  i ons  was  used  the  following  apparatus!  mer¬ 
cury  pressure  guage,  tonometer,  apparatus  for  measuring  electro  skin  resistance 
eleotrothermomster,  oxyhometer,  radioneter.  Potentiometer  PP,  thermometers, 

and  scales. 

From  May,  1956  through  February  V"7,  wrrt.-  made  2295  blood  pressure  meas¬ 
urements.  Electro  skin  resistance  was  determined  180  t^mes.  Skin  temperature 
was  measured  225  times  in  three  points  simultaneously.  A  total  of  175  suspen¬ 
sions  of  invest  igatod  was  made.  Body  temperature  was  measured  ldOO  times. 
Oxygen  content  in  the  blood  was  determined  22A  times,  twice  in  each  case — 
prior  and  after  strain. 

Therapeutio  investigation  of  the  observed  was  executed  198  times.  Radia^ 
tion  balance  was  measured  02  times. 

Cba.nr.tlon.  *1  PI0HER3KAYA 

From  April  4  through  May  24,  1956,  the  Aerologist  of  the  expedition  V.  K, 
Babaryltin  after  .pedal  training  made  medioal  examinations  on  participants  of 
the  sied-tractor  expedition.  To  single  medioal  examination  is  also  subjeoted 
the  or«w  of  th.  Al^2  aircraft,  which  flew  into  PIOHEHSKAYA.  Babarykin  made  a 


total  of  the  invest  Lg  at  iottf.  The  observation  program  included  tbs  follptlnt 
taskot  a)  state  of  health  of  tba  observed,  b)  stats  of  respiration,  o)  ©ar- 
diac  activity  (sensations  in  the  region  of  the  heart,  hearx  beats,  and  pulse), 
d)  activity  of  the  alimentary  organa,  a)  sleep,  f)  fatifue,  g)  blood  pressure 
(msasursomnta  wars  aads  with  a  calibrated  tone®# ter), 

Preliminary  processing  of  the  material  collects!  by  him  showed  that  the 
blood  pressure  in  the  examined  dropped  by  10-40  mm  Hg.  Pulse  pressure  in 
proportion  to  the  travel  of  the  sled-tractor  train  into  the  depth  of  the 
continent  was  reduced  to  10-15  mm.  Hg.  Pulse  frequency  rose  in  comparison 
with  the  ordinary  by  20-50  beats  per  minute.  Quite  often  in  quieaoent  stata, 
during  sleep,  came  a  - *  ** r.  light  phyrical  labor  iaused  sharp  panting 

and  heart  beats.  Fatigue  waa  clearly  expressed.  Quite  often,  ooaplaints  were 
made  of  pains  in  the  region  of  the  heart.  Almost  all  participants  of  the 
expedition  suffered  somnolence  and  headaches.  Oreater  lossss  in  weight  were 
observed,  reaching  a  10-14  kg.  toward  the  end  of  the  wintering. 

Observations  £21  J&S.  SlfiMBX  KPOPfftAlS.HA. 

From  February  18  through  April  2,  1957,  the  winters  were  subjeoted  to 
regular  observations!  these  were  the  people  who  were  investigated  at  Mirnyy 
(with  the  exception  of  four  persons  returning  hosts  on  board  the  LEVA  and  <B 
ships).  The  investigation  program  included  therapeutic  observations,  blood 
pressure,  measurements,  electro  skin  resistance  measurement,  measurement  of 
skin  temperature,  and  radiation  balance. 

Analysis  of  obtained  data  allows  to  make  certain  preliminary  conclusions. 
1.  After  several  months  of  work  in  the  Antarctic  in  the  human  organism 
develop  changes,  evidently,  of  physiological  nature. 

Among  1?  of  25  investigated  the  blood  pressure  dropped  by  15—25^  and 
reaohed  the  lower  boundaries  of  the  nonrsi  100/65  -  80/55  a®  Hg|  in  five 
persons,  the  blood  pressure  dropped  by  10  on j  in  three,  it  remained  without 
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stable  during  all  of  the  remaining  tin*. 

In  a  majority  of  the  investigated,  there  developed  nsurssthenlo  symptoms, 
expressed  in  irritability,  noncontai  nment ,  sleeplessness  of  somnolence,  fre¬ 
quent  dreaming,  and  higher  fatlguet  in  six  people,  wee  observed  neurosis  of 
the  heart.  Many  often  suffered  headaches.  When  working  in  open  air,  there 
was  always  the  development  of  pantinr,  increase  in  heart  beat  frequency,  All 
gained  3-12  leg  in  weight.  On  a  majority  of  the  investigated  was  observed  an 
Increase  in  the  frequency  of  urinating.  Twenty-five  per  oent  of  the  investi¬ 
gated  developed  facial  eniema. 

2.  The  nature  of  organlsmal  changee  In  the  observed  and  their  expressions 
is  not  identioal  in  each  Individual  case.  Host  expressed  are  the  displacements 
in  young  people  doing  mostly  office  work  and  not  having  worked  previously  at 
the  extreme  north j  least  expressed  araor*<  people  of  middle  age  (20-40  years) 
doing  Physical  labor  and  having  worked  for  a  long  time  in  the  extreme  north, 

3.  Disorder*  in  the  vitality  of  the  organism  of  expedition  participants 
were  oaused  by  the  effect  of  the  Antarotie  climate  (reverse  seasonality  of  the 
year),  constant  low  temperature,  low  level  of  atmospheric  pressure  on  the  oack- 
gv ound  of  which  is  always  observed  ext raord inary  sharp  baric  f luotuations ,  by 
the  rarefaction  of  the  air  and  certain  oxygen  connected  with  it,  strong  winds, 
low  relative  atmospheric  humidity  (in  living  quarters,  humidity  varies  from 

25  to  40^)  and  effect  of  solar  radiation  with  a  rise  in  the  content  of  ultra¬ 
violet  rays ,  long  polar  twilights,  and  psychological  effect  of  being  separated 
from  accustomed  conditions, 

4.  The  status  of  the  participants  of  tha  sled-tractor  train  and  of  the 
newly  created  PI0W5RSKATA  station  is  in  many  aspects  identioal  to  mountain 
aioknsma.  An  analogous  stats  in  mountains  of  average  latitudes  develops  at  a 
height  oonslderably  exceeding  the  elevation  at  which  the  PIOHEBSKATA  is  situated 
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(2,700  »), 

5.  Hir-nyy  observat  Iona  have  shown  that  max  isrua  time  of  productive  work 
in  the  Antarctic  does  not  exceed  1  *  l  .5 

f.  When  voyapfirvr  in  the  tropical  zone,  it  wa"  noticed  a  rapid  drop  in 
blood  pressure  among  a  predominant  majority  of  the  investigated  down  to  the 
low  boundary  of  the  norm,  ?hi«  1ev-»lopa  faster  and  is  dp«pf»r 

young  people,  but  the  restoration  *he  Mo'vi  ?*-»v*l  is  also  f%.st<  r  amonv 
young  people  than  among  peop'o  of  middle  agt* . 

Studying  the  heat  protect  irv.7  prorert  jjea  of  o  lot  h  *,  r;--* . 

Such  investigations  were  made  by  the  author  and  meterologls t  N.  P.  Busin 
a4  f/irii,/y  from  Au*o  st  30  thnu  v---.  «*-nh^r  13,  in  a^coriarsce  with  a 

method  developed  by  them,  The  following  are  sets  of  clothing  that  were  nub j**c 
ted  to  examination |  set  A-  liner,  cloth  jacket,  down  suit,  foot-cloth,  valenki 
(type  of  felt  boots),  fur  raitten3»  3et  B-  liner,  sweater,  leather  suit,  furr»i 
jacked  wool  spouts,  valenki,  and  fur  mittens. 

Experiment  s  were  main  with  the  >ii  i  ..  i...t -ur.t  rnetecr^i  o.'ical  wl^v.r.  ..our 
mometer  with  17  feelers.  Sev^n  fe**Ier;3  wer*j  used  for  the  teatlrw  cf  th^  c;---th 
ing|  they  were  arranged  on  the  surface  of  the  skin  unaer  the  clothing  in  fill- 
lowing  points;  on  the  chest,  back,  abdomen,  small  of  the  back,  wrist,  forward 
part  of  the  hip.  The  seventh  feeler  placed  1  r  a  compartment  at  room  tem¬ 
perature.  That  is  where  th°  <  rar+  ♦hr  irstrum^r*  was  Placed. 

Temperature  readi  nys  were  male  •  -  -  C  m:  rut  es  #  Before  each  measurer^*  r 

was  made  a  control  temperat ure  ni^a^ur1  c*»rt  of  the  surface  of  the  body  in  the 
room  under  conventional  clothing  After  the  clothing  w&a  terted  in  the  open 
air,  the  experiments  continued  in  a  compartment  until  control  temperature  was 
restored.  In  tables  ?  and  3  is  given  a  protocel  of  the  clothing  tests  A 
and  B  (room  temperature  19* .5)* 
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Table  2.  Protocol  on  testing  clot bin*  of  set  A. 


acinar 

of 

feelers 

I.  ' 

cont  * 
m 
j  room 

T 

i 

|  10  ns. 

e  m  p  e 

in  open 
15  m.  . 

r  a  t  u  r  e 

air  within 

20  ns.,  25  os.  | 

30  m. 

1 40  m 

Chest . . 

i  i 

\  3*V?7  j 

y>*4 

}  i 

*  i  eon  i 

i  \ 

?  :r>  |  1374 

{  W 

|  Hi7 

Back . t  r 

f  33,3  | 

26,2 

S  *'•"  ! 

24.4  ;  :r.,2 

26.5 

!  20.0 

Abdomen. . 

34, f>  j 

.32, 1 

1  31,3  , 

30.0  j  20.4 

!  2ft, S 

[  27,4 

Small  of  back . . . 

32.5  | 

3i.:$ 

!  .30/1  ! 

•30  0  !  j'j.h 

!  »  4 

2*. 6 

Wrist . 

33.4 

20,4 

14,5  . 

il.3  fJ._ 

s  1 

N.H  i 

7  ,.t 

HiP . J 

31 .0 

21.6 

IW.J  j 

16  S  }  J6.6 

!  17. '»  j 

12,-3 

ro.  »  minute* 

Because  of  severe  cooling,  the  experiment  was  disrupted. 


Placing 

of  f 

feelers 

Chest . . 

Baok . . 

Abdomen . 

Small  of  back . .  . 

Hip . 

Wrist . . . 

m.  -  minute 


T 

e  zn  p  e 

r  a  1 

:  u  r  e 

cont , 

in 

i n  open 

air  within 

room 

1C 

1 

20  m . 

1  i 

25  ra# 

30  m# 

O 

B 

23#;»j  | 

i 

!  24 

.7  | 

‘7  3 

9-f, 

(  jO-1 

9?0 

3,3.0  ! 

2h 

,6  i 

H  h 

x,6 

i  h,  3 

N,0 

34 , 2  | 

3,3 

.h  ; 

9.7 

9.7 

|  9.3 

9,0 

,33,6  ! 

? 

32, 

1 

9.5  j 

9,5 

1  9,1  j 

8.6 

30  9  j 

19, 

2  j 

9,6  ! 

9.5 

«,9  j 

8.4 

31  9  j 

IX. 

1  | 

01  ! 

*M  | 

«.7  I 

8.5 
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Experiments  were  earned  out  in  the  open  air  under  the  following  Mrteorol 


0* leal  condition*  t 

Ai  wind  velocity  15-20  «/■•<*»  temperature-  18*,5 
B>  wind  velocity  lS-26  m/aec ,  temperature-  26* 

After  the  tested  person  returned  into  the  room,  the  temperature  rose  to 
control  numbers  within  approximately  40  minutes. 

Five  minutes  after  beginning  the  experiment,  the  wind  was  already  directed 
against  the  back,  producing  an  unpleasant  sensation  of  cold.  Within  10  minutes 
the  wind  gusts  pierced  through  the  down  suit  (set  A)  in  any  ffive  point,  and 
the  places  adhering  to  the  side  section  of  the  pants  became  frosen.  Within 
approximately  2C  minutes,  it  became  very  cold)  slight  shivering  began.  After 
the  wind  gusts  subsided.  It  became  a  bit  warmer.  The  completion  of  the 
experiment  was  accompanied  by  a  sharp  chill.  Experiments  shewed  that  the  suit 
is  easily  penetrable  by  the  wind,  and  can  be  used  either  in  windless  weather 
or  in  coo&lnation  with  a  storm  suit.  Unfortunately  no  such  tests  were  made 
with  the  storm  suit . 

Table  3  shows  3onvinci:igly  the  deficiency  of  the  heat  protective  properties 
of  the  clothing  belonging  to  set  B  under  conditions  of  frosty,  stoniQr  weather 
(rapid  drop  of  skin  temperature) 
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